Ontogenesis of photoperiodic entrainment of the molecular core clockwork in the rat suprachiasmatic nucleus.
The molecular mechanism underlying a generation of circadian rhythmicity within the suprachiasmatic nucleus (SCN) is based on interactive negative and positive feedback loops that drive the rhythmic transcription of clock genes and translation of their protein products. In adults, the molecular mechanism is affected by seasonal changes in day length, i.e., photoperiod. The photoperiod modulates phase, waveform, and amplitude of the rhythmic clock genes expression as well as the phase relationship between their profiles. To ascertain when and how the photoperiod affects the circadian core clock mechanism during ontogenesis, the rhythmic expression of clock genes, namely of Per1, Per2, Cry1 and Bmal1 was determined in 3-, 10- and 20-day-old rat pups maintained under either a long photoperiod with 16 h of light and 8 h of darkness per day (LD 16:8) or under a short, LD 8:16 photoperiod. The daily profiles in the level of clock genes mRNA were studied in constant darkness. The photoperiod affected the profile of Per1 and Per2 mRNA in 20- and 10- but not yet in 3-day-old pups. Expression of Cry1 was affected only in 20-day-old pups, whereas expression of Bmal1 was not yet affected even in 20-day-old rats. The results demonstrate no effect of the photoperiod on 3-day-old pups, only partial entrainment of the molecular core clockwork in 10-day-old pups and a more mature, though not yet fully complete, entrainment in 20-day-old pups as compared with adult animals. The developmental interval when the photoperiod begins to entrain the core clock mechanism completely might thus occur around the time of weaning.